Extensive cerebellar and thalamic degeneration in spinocerebellar ataxia type 10.
Spinocerebellar ataxia type 10 (SCA10) is a hereditary neurodegenerative disorder caused by repeat expansions in the ATXN10 gene. Patients present with cerebellar ataxia frequently accompanied by seizures. Even though loss of cerebellar Purkinje neurons has been described, its brain degeneration pattern is unknown. Our aim was to characterize the gray and white matter degeneration patterns in SCA10 patients and the association with clinical features. We enrolled 18 patients with molecular diagnosis of SCA10 and 18 healthy individuals matched for age and sex. All participants underwent brain MRI including high-resolution anatomical and diffusion images. Whole-brain Tract-Based Spatial Statistics (TBSS) and Voxel-Based Morphometry (VBM) were performed to identify white and grey matter degeneration respectively. A second analysis in the cerebellum identified the unbiased pattern of degeneration. Motor impairment was assessed using the SARA Scale. TBSS analysis in the patient group revealed white matter atrophy exclusively in the cerebellum. VBM analysis showed extensive grey matter degeneration in the cerebellum, brainstem, thalamus, and putamen. Significant associations between cerebellar degeneration and SARA scores were found. Additionally, degeneration in thalamic GM and WM in the cerebellar lobule VI were significantly associated with the presence of seizures. The results show that besides cerebellum and brainstem, brain degeneration in SCA10 includes predominantly the putamen and thalamus; involvement of the latter is strongly associated with seizures. Analysis of the unbiased degeneration pattern in the cerebellum suggests lobules VIIIb, IX, and X as the primary cerebellar targets of the disease, which expands to the anterior lobe in later stages.